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Geographic Barriers to Comprehensive, Coordinated HIV Care in the US South
Kimmel AD, et al. 
Virginia Commonwealth University School of Medicine, Department of Health Behavior and Policy
Uptake of HIV testing services remains substantially low in high-risk and
hard-to-reach populations, particularly female sex workers and long-
distance truck drivers (truck drivers) in East and Southern Africa, who
contribute nearly half of new HIV infections including in the general
population. Strategies targeting high-risk and hard-to-reach populations
have been shown to improve HIV test uptake in this setting but may require
more resources. We examined if these strategies are cost-effective.
HIV testing in hard-to-reach populations
Seven strategies are examined: i) No testing, ii) voluntary testing (VCT), iii)
provider-initiated and -administered testing (PITC), community delivery of:
iv) self-testing kits, v) self-testing coupons, and vi) HIV testing referral cards
using peer-educators, and vii) offering a choice of HIV self-testing (HIVST) at
the health facility.
Offering HIV self-testing to long-distance truck drivers
and female sex workers in the community using peer-
educators is a highly efficient use of resources. Our findings
supplement growing evidence on the cost-effectiveness of HIV
self-testing among high-risk and hard-to-reach populations in
resource-limited settings. Future work should consider the
application of self-testing in other high-risk populations such
as men who have sex with men and injection drug users.
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Delivery of self-testing kits in the community was cost-effective with an ICER of less than $600
per DALY averted and may save up to 9 life years compared to the “No testing” strategy (Table 2).
Life expectancy at 30 years varied based on the disease stage (asymptomatic early to AIDS) at
the time of HIV test uptake, with delivery of self-testing kits having the highest life expectancy
among both truck drivers and female sex workers.
Delivery of HIV self-testing kits: Costs more, but cost-effective
Methods
We developed a lifetime Markov model to examine life years saved, disability
adjusted life years (DALYs) averted, economic costs, and incremental cost-
effectiveness ratios in a cohort of 30-year-old high-risk and hard-to-reach
men and women living with HIV. The model health states are defined based
on stages of HIV disease progression and engagement in clinical HIV care.
Economic costs are estimated from a societal perspective and reported in
2017 USD. The relative performance of strategies was assessed using the
incremental cost-effectiveness ratio (ICER), expressed in US$/DALY averted,
and the cost-effectiveness determined according to the willingness to pay
threshold equivalent to the GDP per capita for Kenya in 2017 ($1,570). Future
costs and health benefits are discounted at an annual rate of 3%.









No	testing — — — — —
VCT 0.037 0.022 0.063 0.042 $	6.01
PITC 0.037 0.103 0.063 0.175 $	6.77
Kit	Delivery 0.319 0.198 0.319 0.198 $	18.73
Coupon	Delivery 0.319 0.040 0.319 0.115 $	20.87
Referral	card 0.319 0.035 0.319 0.093 $	14.74

















No	Testing $		1,404		 21.93 5.83 —
VCT $		2,028	 20.70 7.01 1.18
PITC	 $		4,301	 $			2,896 16.20 5.73 $		505	 11.34 5.51
HIVST	Choice $		4,565	 $						264	 15.69 0.51 $		514	 11.83 6.00
Referral	card $		5,502	 13.88 13.57 7.74
Coupon	delivery $		5,535	 13.83 13.61 7.78
kit	delivery $		6,107	 $			1,541 12.70 2.98 $		517	 14.71 8.88
Truck	Drivers
No	Testing $		1,425		 22.11 5.43 —
VCT $		1,911	 21.11 6.40 0.97
PITC	 $		2,447	 19.99 7.40 1.97
HIVST	Choice $		2,769	 19.32 8.13 2.7
Coupon	delivery $		3,332 18.18 9.24 3.81
Referral	card $		3,392	 18.04 9.37 3.94
















Delivery of self-testing kits in the community was cost-effective
among female sex workers when 75% or more are reached. As
shown in Figure 1 and Figure 2, base case results were mainly
sensitive to disease progression and the cost of ART, but policy
conclusions did not change.
Sensitivity analysis
